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Tlis paper conpglle.n Lie ~oleron in an loniec ayystaly the oocillations
o the leas are 1yeanted rnmnmxn-l;'.uclmnj_r:ul.ly. The effectiive mars of the
nolard in ble foyvard Loticr L enl rulated; cbtainc! are the wnved cf the
polaren states thal \viaveg) pogscan A contipuo.d eneyey apectrume  The alhor
dincugeos the eontlering of poleron vaves Ly optierd woe 1]llaticng of Long
apd ealoulsicn L COPFGERCIY e free fLdeht end o Lty (uetddity) ol the
nelavine The mebdil it no endanlatod Loy As ol tta apder of ma nitudo) co=
tyetdep wWith bhe pess aed ol liblo e of ewrrin aarrlora dn grndeoiiuelort

soetlon Le sotting w the yroblens

Avprosinn e Oeteulntion of L v nered s

Lol s amligy even Al Lo rreviend worka Al’,‘, Lonb Hle ddmenslens ol
of Liw polarel creoutln eenndearonly ’Lhd.}.;n‘,tiav’* cone Lant, and thot enly long
savarn casenbdolly intemmet witih Lie poloren Lo polorlaed (ophleal) oseil=
Iabions of o erratal, lor ahieh (lens waves) 36 4o nldd to pann b a Jdieleo=

brie centinume  Jel us abonc, further, that @he vlootrons e bhe g
pre polovized witoont inorlio v Dhe ddodd of aoou ndueticn @lectren, ao

A regult of vhich fhe latter (conductinn cleetron) will be arted upon byoa

roree posocosiep the periods of Lhe cryohale ot ug inciude thie force in

i

Lhe total - cviodieal rotentinl of an alochron in o oyysbol, whi ch 18 suceess=
fully dene in Sehrodeiincor's cnuation 1y e inbrodueticon of Lic corrupondin
clfeclive mass ol au clectron I:'\J/{‘ [07
Phe netursl oscillations wf tong in a cryotal are conroacd, ag 18
+ell lmorm, of accustic and polavized wnvese Let us asoume that acoustic
" . N .
aves arc absente  The polasdzed wnved (more accurately, the :mﬁcrr\lal part of

specliic uoL'LJucLL n), e represent in the form of a triponometrice seriest

—
r,b)‘—z’_t]’l(l,) (r) and >< r)= dus_kry (
X . , o sm‘%r, . 70 (1)

lere, as is well kmova, ve inbroduced the cenditions of cyclicness with
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lagpe periode L3 chiXk is noyped Lo the volume O the nfyndamental
yopioa" !43. Py oscillates (fluctuate:x) hapmonically in timey Limiting cur-
aelysi to crystals W il a lattice of thie rock=salt tpe, We cun congider
Licp a8 peral coordinales of the Lonse The energy of a cryatel, in the
nlacnes ol luo concnetance eleotyan, 1g written in to foll o"rlnpf form

& ;?\ Wge ’*% L/—"‘"‘Z %ff (P fi (2)

’\5 Iz

3
RERE or:tr-.!s',n.@], epe Lhi- Lpramineiot of e netupel optleal osedleticns of
ke Loee nnd Oy are eonotantte

Ty ia convendenl for Tatber uoey 1o {ytredues diponalonless canend=

o eonjupnio eacedineleat

= 7/477'

and Jupualse s XY : 7
1 1 U el 2w (nf L
o e haves 12 z o
g e have ) & - w]{kql,ﬂ"n]:) (,,)
The elnosicunl euabdono of moblen ol e ieng nequire Lo for. ol the
aanenienl vpabdoenss
H / A\ b L (
‘h ﬂk = zlj/agl: ancl 'hgl_‘ = -91\/ 2”1’. \6)
1L the conduebonce oleetron L& prescnty the opurator of the enerry of

the syoben 18

—

= “ﬁAr -0 "7?1) 83 ’E)d’[J",“US ("

A /-7
r ig bthe coordinntes'of the conductance electrony by J’(rl') we undersband
the series (1) it is necestaly te sw sbitute in U the operator =i g/ Oa.
for gle 1N (7) the first term represents the kinetie enerpy of the condue=

pance electiom, and the second is 1ts eneryly of interacticn vith Ue longae
The cnerpy of the systen 1o assumed equal Lo wero when 11 the ions arc ab
rest in the nodes of the lattice, but the electron I8 a-tWe-0eRGUaLERCE:
soness @7 7 Lo o o0t o e cor S TS ZOPE,

To each vector k gorrcsponds one lonritudinal and two transverse

polarized waveds For the transverse waves Ve have:

24

Wﬁﬂ\}t

i“‘
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cuamnfm;(m N .
F(r) 7 o
Ay _L___,_p 9///// T ar

Wemichn T 2043 ac ]tlh 1 .]l encry cpel rLLl n 3~ﬂfll
¥ 1 an enerey P tlie (8
uor n n G s¢ of ol m

coordinates of the Lyansverac Waves e,mm/ml-' the indivicnal teyms in U and
are complete.y derprmined as independent olosed ZubEpagt. Thorefere, R the
WEVE Ve s L in comannicon (1) ve can include

future we ecan lgnere the transverse vives, and in cupannior
only the longliudinal wawcoe Slullavly, —nly e vavrishl.s of the londi=
tudinal wayes Dhoure i tie feoraniag L) to ()

For the asprouipelo e enlanlaticn ef tho eneyry” At e - round ctate of the
ayeten, e shall enplar L verkationsl methed @ quac e peehaning.
T the minbrdeation of We onery funetlenal we ahnll apprexbieale. Lho

4 M -
gbote of L griton of fanelicng of Lhe fowpes

()
T gor= YV F g
T Limdling Lhe a prozimatdne funetion Lo L pndbipldarLie Fese t0 )y
v obbain a seme il he wrhitonod valne of At A TES.

It ig eenveniont Lo lubroduee Lhe desienablonss

———

7; =[RI8/ g o =
/@*L/@ //’ (1)
2l
'5[44 o WLLLTD

//‘l — /--/ (1)

= 7 e S BT BT X (F P, -

V. w= [ DS 77 ] X (77 iy (13)
Gk = Pl 7] 2
.’Jincc—ﬁ-i. a vorhes=loos veetor, bhun iy i alwnyr nargtlel to Pt

77::/1}*;/1%(/7/7 "‘"5/22//75”/( r— /ffﬁ[¢/ (1)

+ 1/

inind A ; spenden UL
Tt 15 necessary bto miniiise Uhe runcticnel Hy by varving indepen lenlly
P"v"ﬁ and phi @, Mk progervine thoir nomelness.  Yhe vardaticn of phi é
Gl g I
sl i deh o] ¢ i ) "rrara*‘irv of
1eads to the buler-bagrange equation, which, as a rosul t of sen t

varialles, hreaks up into independent. eanations of the form

H@) (ﬁ /?,(D-—“-é;sé;k(ﬁ —%,) a5)
H =519 ()~ J? — R
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e

— [ Gk .
? %o 2 Lt ey (26

Snmepa—t
Lauaticen (15) ean bo ccnaidered as the vmue equaticn of @ harmonie caelle=
lator with the positien ef equilibriun digplaced wndey the Lpfluence ol an

addi tional eonstant foree. Ltg aaluL:LUu.

@, (-—' )""'/4/7 kﬁ)/f(— ) (i0)
() i K
E. -—fw/é(u-}‘,_)—-— —-—.ZD
1, are the f'luob'fﬂhw-llermito pelynomd. alay bhe mlnlmum is ouialnxd by getling
nl‘ = Qs
ubetlLuL.Lny the found él,n enuatdon (1) we oblain the folloving
cxprosolont

7= //W/ r L 56 BT ALET o

Lind deadtlen n[ s funetdenal Jeteimines pa].¢. ibvdng de’ grinined xm¢

RS i
w enn eloarl; cadeulate Yy Dy Qeo and the enety o L syoten's provnd

gletes It du peceusary, hewrver, Lo bo frec, Bofere hand, of lhe inlinite

summaticn M in fho oecend term ¢ (1v), Irom & flotar=

minctien ol ¢ /'soe forpala T/ 14 18 olwilous thatl, Cap ® Cpee Thevefore

in the oxpansion: Wiy iy , Mg
v o
C(/é)\'/'é‘)/éa? E Cnaniz 11y )éx /é;/ ;(g, (n0)
mynin /N3 15 evér
the terms cnter vhose Swme :d pover (n .,l- n?.,Lm ) m:add Subsbi=-

)&\

only

gl

tuting into the s pansien (20) in ks K 19 k ,r..stpccl,.;ch,, Lhe follovwlny

partials: 12/2;«., 1.9/2\/, i?/an, we cbtaln the ope 1<bC1 whiehk 19 ed=
' 2
,S"’!‘I:L ally expressed thus: @ ,'—"‘ C@Qx 2 (9/ 9?'

(2L)
Lt is y to ghow that € 7(*00 — Ck)((. (/‘) (22)
Resolving 1) into a scries in- chi?(l, and relying on equation (z2), vio can
e satisficd that the 1’01] ovrlnet holxlo. e N
CkZ)A, =‘-—"‘-./D[¢)/'JC D[%"J/T. (23)

Thug we havel

77 ;7/(/7.——- ?cDa/fr o
HIY] = 24//5” e, (2h)

Tor shorb polarized W:vcs whose length ig conparabile vith the lattice

CUNFIOFNTiAY
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_eongtant, the dependenece of o) upon k dees exlst and differa for varleus
orystele, Hewover, in the awm (23), the tarme pr dominate in whieh k
coyrcaponda to wavelencths of the order of e pelaren's diameter; that is,
conglderably extweding the lattiee constants In thin eane, ¢ can be
epproximately replaced by the gorrosponding sultoble eecifielent of the

gpeclllc (infindie) wave and oan bhe expresscd Ln terma of macroseople con=

/ — ..—-/--

‘;’ P E (2%)

) %
vhere n Lo tho index of rufractien eL 1irht charactorizing the :L:Ga;;é.alunc

stonto (seo 117): o =

polariration of electrens that beleng to the icng, and epailen Eioa
dlelectric constants ‘hua, the firet two temo in (2))) are tranafeimod
into the funeti-nal J[Zb], vhieh vas diocugsed in detail and minimized in

previcus works ﬁ s _57. On the bagis of the reoults of those worky e obtaln:

A= JTH]+S Ly and U] =—00514 et

70
3 -
/o = 0./229 «,,/‘( et Oy A0 51655 12) '(f
2 2 en
oy == 04585 pLee [hE

A e dollew oI covicdic Fance ZII€
I the electron \mz-oﬁin:;tmoaduoj:anceazenes /ih a nenpolarized crystal,

by ™

ﬂm—m the onergy of the system gould 5L ply equal the energy of Lhe 2670
2oy e A

oseillatiens of the ions; that is, enual o€ second tlerm in formula (26).

consequently, the energy of Qiesoedabion of an electron equals -J[ 47/{')7,

thot is, equals the semc as in previous polyeryatallic caleulations 5,27.

The stability, indieated here, ol a polarcn eannot bhe disputed in an cxact

solubion of the problem, since one cAan, taking inko cccount the multi-

plicative limitation of approximation (), affirm that the exact value of the

Aenel‘ﬁ,‘/ of the polaren stete lics gomevhat lover.

Seetion 2. The Lnergy of the System in Adiabatic Approximatior.

More accurate results can be obbained with the aid of adiabatic approxi=
mation. The iong! frequency of oseillations are assumed to be so small that

the state of the conductance electron can adiabatically follow ule movien of

Declassified in Part - Sanitized Copy Approved for Release 2012/05/21 : CIA-RDP82-00039R000100070069-9
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the ions, The advantape of adipbatie apprexination eengists in thig==it por=
mits enc in a digougsion of the eleatron atale to take lnte acngidevatien the
aviual ingtantanceus value of the field ef oseillating ions, vhen, as in
ceetion 1 hore, cnly the avevage valug of the Lena! fleld was eonsidered, thanke
te the multipMeative lsitatden (9).

Lot va aseume thal the confiruration of Leng in the orvetal is detor-
mined by the normal eeercinaleg Fie 0 Qe The electren's state, eovrcgoending
adiabatleally to thim eenfleuration of icng, 1o determined from the fellevilng

aquatient 7 = -~ S ..r.)
_E;ZA * V(f‘)]s}(/‘) :%0_ (0)

79(/’) ("' —7) A
W aled

—
V(F)==—¢ (25)
I e rerlace Bhie amualien by the equivalent varioticral method and

male nze ¢f Lhe (.lc:);_r,rmtl.w % 4n (12), thon we have:
: (36)
E( P 200 ) == 402401 ﬂ/d /V{J//r—/P(r)D[% F]/T

fhds Lunebioral ean be mindrized by varvin ned %i‘or flxzed polardsaticn
- ]

p{r); that iy, for fized P fthe total enerpy of the cenductance cleelren

and of the longiludinol polarizcd wavesd in widabable approsimation Ls

enucl tot

——-.-E(Ill?fllf)—’l—“‘ (31)
As alrcady montioned, the pelaron interacts nalnly with the lenp pola=
. 7 wer 1 f-—lz. The1
rizod waves, for which cue consider o) and Q. as independent of k. There= j

fore, in a discussion of the probleus of interest to us we bake ey and &

n exprossion (2) from behind e purnabion sicn and represent it in the form:

/) = 277[? (7) -+ 2(""_7/’2’ -

The enersy (31) it a familtonian function deseribing the lonzitudinal

polarized oscillations of lons in the presence of a conmetance electron.
T+ 41a dmoossible to solve exactly the problem vith such a Hamiltonian,

besause bhe exact explicit cupression for i (wv.Ppess) i unknown, besides

RONFIDENTIAL
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Vuariuciv ui‘ké..

-7 )
£

othor diffisulticsy b dererrine ~(yviPpar ) for avbdtaary Py g vould require
findine tie golutdon of eauation (20) fer arbitrary nelarizsd petential

hole V(r], vhich L practieally irpessible., Une ean, havever, selve the
preblon approximatoly if ene sengiders that ions cgelilate, ior net teo hig:
temperatu-en, malnly clese to tho eonfirurations fer whioh tie [fellewlng

pquatlon for the rotentlal eneres of lona 18 a minimuns

/m% //7%/?7'-—/7’(,—)}[(& /-_74‘[.'/?-/-27’ P, (1)

T opdar te detormlne Lheegs sonfleuratiens, Lt 18 noeessars ko find blie abe=
) - N

solubo o iniewn ol the funeblenal (33) beti in ped #nnd in 1«("71~ o Thia wvag

pueeosafully done in provieus wiks /I,67, dn whieh Lhe polaron at yeal wao

ermeldomal,  The rosult ol beined wugs
|
P(:"‘) =77 D[%) f.7 o

vhore pud ;(%o 13 the minliwm of Wb abovo=menbivned Luneldcial J[SP_‘/; Lte
appro:ciw\..u«; pupresslon in river in formala (e7)
It 46 necessay to erphaslse that tie polrren ot rest ean le lecalisod
cdth uniaue sueecss of any point off the eryutal, ano in all enoed the noten=
L ——
tial enersy of the dong will have one anil the stne mindmun valus. I i‘om,
VQ(‘?),T):,('?) arc undersiood he ‘1,-;; auantitdes serr soending Lo mindmm po=
tontial enersy of the ions and relating to a polar n whose eenteyr is at the
orising then for a pelarcn with center a point xi-:‘.f theee quantitiss are
wribten in the for;;r?; 'Tr‘--.E'), Vo(.r.- ‘g),.... Thesa funatirng repragent
a sirple translation I "r;ﬁ;preccclilﬁ," Mmneticns by the ameunt ¢f the vec=
bor }:i-:g. If the ions osclllate ¢lose to the conficuration for which the
potcn!ai;d. onerpy 16 a minimwn, then this means that polarizaticn always
approximntos t(?: '('?-‘g )s if only mach time the vcctor?is chosen in a
sultable way. Oons::nuéﬁl;;l.y, polarizatdlcn epn be reprosented in She fol-
wing' vrays: ~— -—\/ -
Loy Ay (,..)____ a(/.‘k-f)ﬂ“P(/") -
' >

wht;re.-Ph' T) can be considersd as a emal! perturbations. In the zero approximation
e img e
G FIDENTIAL ;
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=bm ;

the temﬁh'v ™ oan he omitted and then the selution of equationg (b), ,
29) will e (.%éﬁ"'?)' Pheyeuncn cne ean intyeduee the term’?"m as a |
small porturbatdon. he energy of an eleatron in the first apprexieation

paualss

£ )= 1 B~ BB (PBrdr

(36)

I4 ve inoert exnrooolons (30), (ne), (39), (3h) into forml (31), then

wo obtaint 2 2
’ +
H=TlH]+ %Z/ P /"')c/r-/}-g, / PUFIIT. (37)

In erder te deserlle the wetlon o P otens v ghiall seleet suel a gyraton
of renoralizad coordinaies lhol amen: When ave e eeononie of the veetor
:{i—g . Thegs lhreu puencrallzed seewdinnlos migt not onter 1he potintinl
enspey of the lens and w110 denerdbe bhe freu forward motion rf tle nela=
ron. Lot ug represent Lo aescond tore of caualion (27) 4n the fem: of a

fripenomotric serles: —n Ls. / N
PF) ==; AP)Q(/‘) (3¢

S
larc all chi's 7{1{ are the some as in formula (1), alter ex-lusion of the sl
v ] —’ -
ferng in which l nas the followine conponentst B 277 /L,y 0,0 0,3 L7r /1,03
0,0,% 2 /L. In nlare of Lhego tix turms in formula (38) are threo beims

with the fwetionst

_
3 Br=]5 s R (P-E)  @=12?)

M

. 27

21 .0y | F(02T0) B (40 F)

'é/(T’QOJ P 2(0"2“’0 ’ 3(0/0)4 '
These threo functicns contain arbitrary and independent initial phases
Ky Gy X{E'Ey’ lc;“g s Ut therefore one can replace the above=rentioned
gix terms without disruptlen of the corploteness of the systen. In formula
(38), the dash-mark on the cmmation sifn indicetes the absence of the

O S
three terms with the indexes =Ki, =kny =kqe i
” -t ‘
Une is casily satisfied that an arbitrary function P(p) can be re=

presented in the form:

. —— — » Vo) -
By =15 (F—E) ’f"'; ?Xx F) 3 oo
GOMFIDENTIA.

Declassified in Part - Sanitized Copy Approved for Release 2012/05/21 : CIA-RDP82-00039R000100070069-9




Dot . -
in Part - Sanitized Copy Approved for Release 2012/05/21 : CIA-RDP82-00039R000100070069-9

GONFIDENT;AL

here iU io assumed thetl one end the same veater x;i entere into the term

P and in the function ‘miXk;L of (39), Thus the elosedness of coefficlents
of H}‘! topether with the veector xl-sl forma & eomplele system of independent,
paneralized acordinates that define polarization in a erystal.

pirferentiating (h0) with roppeet to tlvg , we havet

7’(/')“'"‘(5-7) r—'f)-/-;PX* 2)'?”(;7/( ;m)

Ao the dimensions of the replon of ayellelty (pariodialtv) 1. tenda to.mrd
iniﬂinit‘/,'ﬂl and vx tend toward zere ag 1/I. In this situatlen pach term
in tho third term of forrula (M1) iceomad vanishinely emall in comparioon with
the corvespending torns £ tho seeond tewm nf (1iL)e Therefore, the third ter
1n formula {li1) can bo nerlectods

Inserting u41rxounn (i) aped (W) dnto Foraala (37) vy ol tain:

22

H = TH]+2 Z[P‘-*‘ i J+4/7E 2+ H) (i)
e M=02T f(f )a’r = .08 /0 (4ﬁ) Brams, )
/fl = - 4”; P/)Q(P)@V) 7’(/———f)d¢ ' ()

Here m is the mass of the free elecliun, x:-ulée:ﬁ the effestive moss of an
slectron i the e« ndue bivity wone. e L ovident from formula (Li2), M
reprosents o offeetive mass ol an sleation noite fermard pobien,  The quan=
. ; . i . ‘ . )
tity 1o coincides 4ith the one outainod in one¢ of our previous works [!a] )
where Lhe polaron's forard motlon Was considered in the abzenee of ¥ shornal
cgeillations of iens (in ecomparing rc sults one must take into account that
the coofficient Loy figuring in a provious vorky for rock=sallt type erystals
2

squals ¢/ W)

How let us proceed to-a& quan‘cunte-nxechanical'diaoussion‘c‘:f.‘nmotion vhich
18 deseribed by the Hamiltenlan (L2). e shall consider the term Iy as a
snall perturbation ad shall omit it in the zero approximations In the same
way as was done in Section 1 here, let us pass to dimonsionless canonical

conjugate coordinates and lmpulsest

GGariENTIAL
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j"—? i'g ard 5:‘, ”m;c : (15)

Impulees gﬂ et Le replaged by the cperatora =1 9/2ﬂy3 I&"f mat be
replaced by the operater -;L‘h VE As a result the energy operator

aeenlres the follewiny foum

'

/ 2, 7%* (46)
/ 25y _ 1L "
Y= T T+F102. g 5, ) 2 g |
% K
The wave eaquatd: n with ouch an cenergy opern Loy 16 selved exaetly, ‘Lhe aolu=

tien hag the form 3

zg; 2 "'-7‘?-77_2'5”‘_ (Z"' (u7)

XXl )IA oo
The funeliene {ski'.:? are plvon by formula (10)e The elpenvelu-e of
the oyelunte enorry oqml —
/ }42 v

H —-—JZV]-/ﬁwZ )Ll . o)

fl L ’} T
The glales (hf) ve shall eendilicnally eall the pelaven wavtde Formula
(LG) rrives the dependence of the enovgy of suclia vrave upon the wave veetor
-
T, The movenent ol a polaren wave in a erystal 1o acecmpanied by an elee=
trieal eurrent, 'The "interral! current (current density inteerated over
Lhe volume of the fundamental regien 1,3) cqualy the electren charre g
multiplied by the rufup veloclty of the wave:

=L 47 — # »

F it g = B o
sebbing £ =0 and my = 0 in formula (Li), o oltain the energy of the system's
pround state: Z /

‘ — £7ew
This energy is( /Z)ﬁw‘ less than the approximate increased value of the energy
in (£6), which (increased value) vas obtained by a direet variational methed o
‘then an cleetron ic found intwo condustance zenes and the crystal is
depolarized, the energy of the system equals simply the energy of the
ver® oscillations of the ions,z%’h.w’.
Paeing this into consideration (5), e obtoin the polaron's energy of

dissociation (for the case T = 0):

(:U"\iHLE.fE -

.« -
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H

Then £'&{ and thereforat

Yoty = /76.-7/ = 2f (1—cos8) (547[ ;‘) (1)
452 = 27300 8 AE = -ig— X5

/V/wce T (TR (&)
[ ](/+x> ax..

Scetdon he The Mobillity of iFelarena.

ao that

Wﬁg" f/

It 13 camy to ghew thal dn the ease of themal equilliriun ther. takes
place a Maxwell distribution of proup veloeltiag of Lhe polorens, If a
omall homoreneoue oleetrieal fleld do eet wr in a eryolal, thon the average
value of the voloelty of polaron in the direetlon of the field==and alae the
density of the eleetrical ficldeturns out Lo e proporticnal te the fleld,
Jot us calenlato the mobilit. (motility) of the nelarens (the ratie of the
avorare viloelity of a polaven to e [leold nglen) on the asoumntlen that
tho nobillly ie dotermined Ly thu avevo-ponbieoned seattoring of polarens by

optieal oseillatdon of ilong.
1. The cano of lew homporainig (l:’i“."h&dﬁ:
In this ease, inerualits (U9) is fulfllled for west nolarens and formula
(50) i eorruets The probaiility of scaltering is not dependent either upon
the anple ol scatter or upon the nolaren enercy. This very convenient situa=
tien permits one to calewlate exactly Ly clementary ncens the mobility,
wlthout havine peeourse to the kinclle formula. The mobility turns out to
u=etr/M
) (6L)
vhere T = W, (64)
is the averare time of "free flizht" of the nolaron. Inserting W ot Lrom
formula (60) and setting N oo —'ﬁ&é’k’l‘ , e obtains :
7= (r+x)° e b kT (60)
ez (1F+FX)*?
If here we insert the value of N from formula (43), we then obtain:
~38 W (itx)?  _HeRT (67)
U==58/9 T LE © ¢gse,
é% c ( / -/-7X)

aqual:

GONFIDENTIA,
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A numerieal examplsr if g By Nwm 1.56,/4( =m = 5'1@13/560, and

7‘7"0/%'! 3, then we haver 6 = 1/5, x w 04303, and u =z @ ¢ ‘.LOL‘ oIr6a .
2, The ease of hirh terperatures (kT »ﬁw)z

In thie case, ineemality (62) is fulfilled for mest polarcne and formula |
(03) 18 corrast, ['er hieh terperatures we have ﬁzlfyﬂw > 1, There=
fore, in accordanece with formula (€3), the probabilltles of seattering through
an anrle theta a with ithe emlaslon of a mmntumﬁw and with the absorptien
of a qumﬁtm’#&d are avpreximatoly simllar. The tetal preia.ility of

geatboring of a polaren vath kilnetle ener"yg throurl an ancle @‘ equals:

, . Mee? 6
W@ ,8) 27 smldf = ;;3 T__.//':z_?% Ix

The funetion of veleoeity dialrilbutie. F(v) ol polarnne 1s determined

fron Lhe usual linetle equatien:

eE 2K - "
57 Sy -+ (—L)F == (50)

Ihe torm (a—h)n roprogents the variation per geeond L tlw dlstribution ,
funetion in consequence ol the seattoring of polarons. If ve zol, as this

is usually dene,

F=R&)+5@wp (F<£)
(beta /5’ is the anele bobween™v ami the x=axis), then wo obtain: |
(a—4) F= £(&) msﬂ'@/ N 7,»
The usual expression for this tomm ino free flirht L has the Loxm: i‘
Ca—b4) F= -f—ﬁ'(g)(osﬂ. (72)
Comparison of formilas (71) and (72) leads to the following determina-

tion of free fiirllt__zm - V58 / ﬂ/ﬁ,
5= W(E,8) (1=wsé)am 13

“+he
. If expression (68) is used for W( @ s @), ‘ohen“/\rgs obtained:

L&) = /3'36467@’«%7". )

S

GURFIBEN TiA.
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In the stationary case of (72), we ebtalni I
' F(é)"'—--eé‘/.--?ﬁ - ()
! &
Inserting in plaee of Pg(g ) the Maxwell dletribution function of veleositles, X
we arrive by the usual way to the mobd 1Lty i

= 4g,_7__)ﬁ",e—r‘ (76)
cen?) M

If we inoert here I from sormda (h3) and alphaX frem fonwla (53), then

we havo w kT

y= /o5 10" By cgse. ()

As a numerical oxample, lot uo congider tho same erystal ao in the
previons case (¢ = 1-/5,,%: n, =5 10%3/30c), but for a temporature

T w 5009, ith Lhlo daba v obtain w = 1300 crso.

From tle aumerical. exannlss congidered it Lo ovidont that in both tho case
ol low and tha caao/%%r:h torperaturea the caleulated mobilitiug of polarons
agreo in the order of mo-nitude srith cxpcrimcntally—dotomincd mobilitios
of curront=carriers in geni-conductors. Detailed eomparions of theory and
sxperimental data for actual cirystals will bo given in a gpocial articlee

As is evidont from formulas (67) and (77), with increase in tompera-
ture, the noblllity initially decreases exponentially, and then, after
passing throush a mindmau, berdng to incroase slowlye

for very cold crystals, the probabilits of the alove=discussed scab-
tering of polarons decreases w.th tenperature more rapidly than the pro=
bability of their geattering by aconstical (senie) oscilllations of ions.

Thersfore, for gufficlently low temperatures, the mobility of polarens is

detemined by acoustical (sonic) oscillationsg, md also by "polaron stop=
page", as discussed by the author in a previous work /s The latter work
1eads to a finite mobLility of the polaron even for fi = 0%,

I vake this oppor“mmi‘by‘ 4o express my sincere thanks to Academician

L. D. Landau for his velry useful criticisnm and diseusgions

pooein T
iu‘n&k'iii?’...ﬂ‘ i
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